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[bookmark: _Ref506539118]Introduction
In RAN2#107, RAN2 agreed that:
=>	From RAN2 point of view, there is benefits to support 2-step CFRA for HO (dedicated preamble and dedicated PUSCH).   
=>	2-step CFRA (dedicated preamble and dedicated PUSCH) can be an alternative RACH-less HO.  It is up to the plenary to decide how to handle this and whether we chose to do anything at all.  
In the RAN plenary, it is agreed to support CFRA for 2-step RACH and the 2-Step RACH WI has been updated to include the following:
· Specify contention-free 2-step RACH procedure (dedicated preamble and dedicated PUSCH) for handover (RAN2)
· RAN1 work addresses only CBRA (i.e. not considering CFRA) 
In this contribution, the following open issues are discussed:
· Need of C-RNTI MAC CE in PUSCH MsgA 
· Is the existing CBRA signaling sufficient to provide the dedicated preamble and dedicated PUSCH?
· [bookmark: _GoBack]How to perform the fallback if only preamble is received?
Discussion
In the last meeting, some of the issues related to 2-Step CFRA was discussed. The following discusses those issues as well as others being mentioned in the RAN plenary.
Need of C-RNTI MAC CE in PUSCH MsgA
In 2-step CBRA, the PUSCH MsgA for RRC_Connected case will include the C-RNTI MAC CE so that the network knows the UE that it needs to respond for contention resolution in MsgB.  
In the CFRA case, if the PUSCH resource is associated with the dedicated preamble, the C-RNTI MAC CE is not necessarily needed as the dedicated preamble will provide the network with UE identification. However, if the PUSCH resource associated with the dedicated preamble is shared with other UEs, the C-RNTI MAC CE is still needed by the network to perform UE identification. In order to reduce the HO interruption time, it seems like the PUSCH resource unit associated with the dedicated preamble should not be shared with other UEs. This is as agreed in RAN plenary that dedicated PUSCH should be used.
However  for simplicity from UE implementation and minimisation of specification impact , it would be good to have the same MsgA for both CBRA and CFRA in RRC Connected. Hence we prefer that the PUSCH MsgA always contains C-RNTI MAC CE.
Proposal#1: Always include C-RNTI MAC CE in PUSCH MsgA for 2-Step CFRA.
Configuration of the PUSCH resources
RAN1 has agreed that the relationships between preamble and the PUSCH resource unit are 1-to-1 mapping or many-to-1 mapping as follow:
Working assumption: RAN1#96bis
· At least support one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit.
· Configurable number of preambles (including one or multiple) mapped to one PUSCH resource unit
· FFS one-to-multiple mapping
· Companies are strongly encouraged to perform additional evaluations/analysis

Agreements: RAN1#98
· For the definition of PRU, support both DMRS ports and DMRS sequences at least for CP-OFDM
· More than 1 DMRS sequence can be configured, FFS the value
· FFS whether/how to support multiple sequences for DFT-s-OFDM
· The conditions under which only DM-RS ports are to be specified. FFS details
· Confirm the working assumption that both one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit (PRU) are supported
· Configurable number of preambles (including one or multiple) mapped to one PRU, explicitly or implicitly
· FFS 1-to-multiple mapping

By using the 1-to-1 mapping case, the network can provide a dedicated preamble in a RO with an associated PUSCH resource unit that is dedicated in the handover command message. Alternative, as discussed in RAN plenary, the network can also provide an explicit dedicated preamble in a RO and an associated dedicated PUSCH resource unit in the handover command message.
[bookmark: _Hlk20911892]Observation#1: With the 1-to-1 mapping between the preambles in a RO and associated PUSCH resource unit, the network can provide a dedicated preamble with an associated PUSCH resource unit that is dedicated in the handover command message. If this seen as an issue, network can also provide explicit dedicated preamble in a RO with an associated dedicated PUSCH resource unit in the handover command message.
Since the network provides the associated dedicated PUSCH resource unit to the UE, the network can provide the PUSCH configuration which allows for more than is needed to send the handover command in MsgA PUSCH if it chooses to (e.g. if for other UL user traffic etc) to reduce the HO interruption time as defined below: 
–	Mobility interruption time means the shortest time duration supported by the system during which a user terminal is not able to exchange user plane packets with any base station during transitions.   
Furthermore, RAN1 has also agreed to support at least 2 PUSCH configuration in the case for CBRA as follow:
· For RRC_INACTIVE/IDLE state, at least support up to two msgA PUSCH configurations per UE for Rel.16
· Using different preamble groups for the indications of different configurations in case of two configurations
· Support of more than two configurations is not precluded, and if supported FFS the following mechanisms for the indications of different configurations
· Alt.1: Using different preamble groups
· Alt 2: Using different preamble groups and/or RO partitioning
· Alt.3: Using UCI based indication
· Alt. 4: Using different DMRS ports/sequences
· At least up to two msgA PUSCH configurations are supported for RRC_CONNECTED state for Rel.16
· FFS details

By providing at least 2 PUSCH configuration for the associated PUSCH resource unit to the UE, the UE can select the most appropriate PUSCH configuration depending on its potential payload size and the pathloss. Alternatively, the network can also provide the most appropriate PUSCH configuration in the handover command based on the RRM measurement provided by the UE to the network. Hence, there are solutions to ensure that mobility interruption time can be reduced.
Observation#2: The network can provide the PUSCH configuration which allows for more than is needed to send the handover command in MsgA PUSCH if it chooses to (e.g. for other UL user traffic etc) to reduce the HO interruption time (e.g. through providing more dedicated PUSCH configurations via the 1-to-1 mapping between the preamble and the PUSCH resource unit or an appropriate dedicated PUSCH configuration based on the recent RRM measurement of the target cell in the handover command message).
How to handle the failure cases
It is possible, like in the 2-Step CBRA case that the UE fallback to Msg3 transmissions when the network successfully decodes the preamble but not the MsgA PUSCH. Since the dedicated preamble and/or RO is used for the preamble transmission, one way is that the UE will monitor for PDCCH addressing to its C-RNTI for DL assignment to receive its 12-bit TAC MAC CE (if the UE is not UL synchronised) as well as for subsequent UL grant in PDCCH addressed to its C-RNTI for retransmitting the MsgA PUSCH during the MsgB reception window. Alternatively, the UE could monitor PDCCH addressed to its corresponding RA-RNTI/MsgB-RNTI for a fallback RAR (containing 12-bit TAC and UL grant) during the MsgB reception window.
Either approach will work, but the advantage of the former approach is that the UE just has to monitor the PDCCH addressed to C-RNTI regardless of whether the network receives the MsgA PUSCH during the MsgB reception window, unlike the latter where the UE has to monitor PDCCH addressed to C-RNTI for the normal case as well as RA-RNTI/MsgB-RNTI for the failure case. On the other hand, the later approach follows the behaviour of the fallback RAR as specified for CBRA.
Proposal#1: To support  the failure case where the network may decode the dedicated preamble but not the MsgA PUSCH, the UE should monitor both PDCCH addressed to its corresponding RA-RNTI/MsgB-RNTI for a fallback RAR and the PDCCH addressed to C-RNTI during the MsgB reception window for 2-Step CFRA.
Conclusions
In this contribution, we discussed the support of CFRA and summarize the observations and proposals as follows:
Observation#1: With the 1-to-1 mapping between the preambles in a RO and associated PUSCH resource unit, the network can provide a dedicated preamble with an associated PUSCH resource unit that is dedicated in the handover command message. If this seen as an issue, network can also provide explicit dedicated preamble in a RO with an associated dedicated PUSCH resource unit in the handover command message.
Observation#2: The network can provide the PUSCH configuration which allows for more than is needed to send the handover command in MsgA PUSCH if it chooses to (e.g. for other UL user traffic etc) to reduce the HO interruption time (e.g. through providing more dedicated PUSCH configurations via the 1-to-1 mapping between the preamble and the PUSCH resource unit or an appropriate dedicated PUSCH configuration based on the recent RRM measurement of the target cell in the handover command message).
Proposal#1: To support  the failure case where the network may decode the dedicated preamble but not the MsgA PUSCH, the UE should monitor both PDCCH addressed to its corresponding RA-RNTI/MsgB-RNTI for a fallback RAR and the PDCCH addressed to C-RNTI during the MsgB reception window for 2-Step CFRA.
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